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OLD  GLACIAL  DRIFT 
NEAR  DANVILLE,  ILLINOIS 


W.  Hilton  Johnson 


ABSTRACT 

Recent  excavations  in  the  Harmattan  Strip  Mine  at 
Danville,  Illinois,  expose  an  older  Pleistocene  till  which  is 
here  named  the  Hegeler  Till  Member  of  the  Banner  Forma- 
tion. An  overlying  fossiliferous  silt  and  a  clay  are  here 
named  the  Belgium  Member  and  also  are  included  in  the 
Banner  Formation.  Both  stratigraphic  units  are  assigned 
to  the  Kansan  Stage. 

The  till  matrix  of  the  Hegeler  Till  Member  averages 
18  percent  sand,  51  percent  silt  and  31  percent  clay;  the 
clay  fraction  contains  about  33  percent  expandable  clay 
minerals,  27  percent  illite,  and  40  percent  kaolinite  and 
vermiculite;  and  the  <74  y  fraction  contains  less  than  1  per- 
cent total  carbonate.  The  till  does  not  contain  an  in-situ 
weathering  profile,  and  its  mineral  composition  is  unique 
for  tills  in  Illinois.  The  composition  suggests  that  the 
glacier  incorporated  altered  materials  from  the  preglacial 
regolith  on  the  bedrock  and  that  the  Paleozoic  carbonates 
of  northern  Illinois  and  northern  Indiana  were  not  widely 
exposed  at  this  time. 

The  Hegeler  Till  is  assigned  to  the  Kansan  Stage 
because  it  is  overlain  by  other  Kansan  tills  and  there  is 
no  evidence  of  the  Afton  Soil  in  the  till.  However,  the 
strong  contrast  in  composition  of  the  Hegeler  Till  with  the 
other  tills  in  the  area  indicates  that  major  modification  of 
the  bedrock  surface  occurred  after  deposition  of  the  Hegeler. 
Stratigraphic  and  geomorphic  relationships  imply  that  this 
modification  may  have  taken  place  during  the  Aftonian 
Stage,    and,    if  so,   the  Hegeler  Till  Member  is  Nebraskan. 

-  1  - 
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INTRODUCTION 

The  age  of  the  earliest  Pleistocene  glaciation  in  eastern  Illinois  and  west- 
ern Indiana  is  problematical.     Eveland  (1952)  suggested  Nebraskan  glaciation 
near  Danville,   Illinois,  on  the  basis  of  a  large  inclusion  of  "Nebraskan  gumbotil" 
in  pink  Kansan  till.     However,   this  interpretation  has  been  questioned  (Ekblaw 
and  Willman,    1955;  and  Thornbury,    195  8),    and  in  recent  years  most  workers  have 
interpreted  the  oldest  till  in  this  area  to  be  Kansan  (Willman  and  Frye,    1970; 
Wayne  and  Zumberge,    1965;  and  Johnson,    Gross  and  Moran,   in  press). 

The  till  that  Eveland  described  as  Nebraskan  is  now  exposed  in  situ  for 
the  first  time  in  the  Harmattan  Strip  Mine  at  Danville.     Unfortunately  the  strip 
mining  operation  has  ceased  and  the  mine  is  filling  with  water;  thus,  this  expo- 
sure will  soon  be  submerged  and  no  longer  available  for  study.     The  purposes  of 
this  paper  are:   (1)  to  describe  the  materials  and  stratigraphic  relationships  in  the 
exposure  so  that  interested  workers  may  visit  the  section  while  it  is  available, 
and  (2)  to  formally  define  this  old  till  and  an  overlying  silt  and  clay. 


Fig.   1  -  Map  showing  location  of  Harmattan  Strip  Mine  No.   2  Section  in  the  Harmattan 

Strip  Mine  northwest  of  Danville,    Illinois  (adapted  from  Danville  NW  Quadrangle: 
Illinois-Vermilion  Co.,    USGS,    1966). 
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LOCATION 

Figure  1  shows  the  location  of  the  exposure  in  the  Harmattan  Strip  Mine 
of  the  Ayrshire  Collieries  Corporation  northwest  of  Danville,   which  is  located 
near  the  center  of  Vermilion  County  in  east-central  Illinois. 


DESCRIPTION  OF  EXPOSURE 

The  mine  excavation  is  in  two  lifts  and  the  exposure  along  the  upper  lift 
is  accessible  for  about  5  00  yards  north  and  east  of  the  lower  lift.     The  newly  ex- 
posed deposits  are  present  in  the  southeastern  end  of  the  lower  lift,  which  has  a 
horseshoe  shape  and  along  which  about  100  yards  are  exposed  on  the  north  and 
south  sides  and  about  30  yards  on  the  east  side  (fig.   1).     The  lower  part  of  the 
section  is  most  accessible  on  the  east  side,   but  locally  the  section  can  be  ob- 
served on  both  the  north  and  south  sides.     Figure  2  is  a  sketch  of  the  north  side 
of  the  exposure,   and  the  described  section  is  as  follows: 

Harmattan  Strip  Mine  No.   2  Section 

Composite  section  measured  along  two  lifts  in  the  Harmattan  Strip  Mine, 
SEj,   SWi,   SWj,   Sec.  34,    T.   20  N.,    R.   12  W.     (Color  notations  and  color  names 
are  those  of  the  Munsell  color  charts  and  pertain  to  moist  samples.     Numbers  in 
parentheses  are  sample  numbers.) 


Upper  Lift 


Thickness  in  feet 


Wisconsinan  Stage 

Woodfordian  Substage 
Richland  Loess 

Silt,  noncalcareous,  gray  to  tan-brown; 
Modern  Soil  at  top;  abrupt  contact 
with  till  at  base  3  .  5 

Wedron  Formation 

Snider  Till  Member 

Till,   calcareous,   upper  portion  2.5Y  5/4 
light  olive-brown  grading  to  5Y  4/1 
dark  gray  at  1 1  feet;  silty  clay  loam 
till,    shale  fragments  abundant,   upper 
portion  contains  clay  skins  and 
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secondary  carbonate  accumulation 
along  joints;  lower  part  of  till  mas- 
sive and  hard;  abrupt  horizontal 

contact  at  base  3  2.0 

Batestown  Till  Member 

Till,   calcareous,    5Y  5/3  olive,    sandy, 

contains  many  sand  zones  which  are 
more  or  less  continuous;  ice  contact 
zone  3.0 

Till,   calcareous,    5Y  5/3  olive  to  5Y  4/1 
dark  gray  at  base,    silt  loam  till; 
laminated  structure  with  oxidation 
on  fracture  surfaces;  base  covered 
in  upper  lift  5  .  0 

Total,    upper  lift  43.5 

Lower  Lift 

Mine  spoil  4.0 

Wisconsinan  Stage 

Woodfordian  Substage 
Wedron  Formation 

Batestown  Till  Member 

Till,   calcareous,    5Y  4/1  dark  gray,    silt 
loam  till;    small  irregular  blocky 

structure  2.5 

Illinoian  Stage 

Monican  Substage 

Glasford  Formation 

Vandalia  Till  Member 

Till,   calcareous,    10YR  4/2  dark  gray-brown 
to  10YR  4/1  dark  gray  at  3  feet,    sandy 
loam  till,    hard;  contains  local  sand  in- 
clusions; pebbles  concentrated  at  base 
and  6  inches  above  base  12.0 

Kansan  Stage 

Banner  Formation 

Tilton  Till  Member 

Till,    calcareous,    10YR  5/3  brown  at  top  to 
10YR  5/2  gray-brown  at  base,    sandy 
loam  till,   hard,    massive;  boulder 

pavement  locally  at  top  of  unit  4.0 

Sand,   calcareous,    light  gray-brown,    fine  to 

medium  size,   well  sorted,   cross-bedded  6.0 

Silt,   calcareous,   gray-brown,   well  sorted, 

laminated  1.0 

Gravel,   calcareous,   gray-brown,    sandy,    strat- 
ified 2.5 
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Silt,   calcareous,   gray-brown,    faintly 

laminated  1.0 

Hillery  Till  Member 

Till,   calcareous,    7.5YR  5/2  brown  at  top 

to  5YR  4/2  dark  reddish-gray  at  3  feet, 

hard,   massive;  contains  numerous 

small  basalt  pebbles;  locally  a  thick 

sandy  gravel  at  base  and  many  sand 

and  gravel  zones  within  the  unit  13.0 

Till  and  silt,   calcareous;  till  from  Hillery 
and  Hegeler  Till  Members,    silt  from 
Belgium  Member;  result  of  ice  deforma- 
tion and  present  where  Harmattan  Till 
Member  is  missing  in  the  section  1.0 

Harmattan  Till  Member 

Till,   calcareous,    10YR  4/1  dark  gray,   very 
hard,   massive,    lower  4  feet  contains 
fossils  and  wood  fragments  and  evidence 
of  several  shear  zones;  unit  cut  out  by 
channel  to  the  northwest,    channel  con- 
tains sand  and  gravelly  sand,   calcareous, 
cross-bedded,   gray  to  olive-brown  8.0 

Belgium  Member  (new  unit) 

Clay,    calcareous,    dark  brown  to  brownish 
gray,   hackly  fracture,   very  slicken- 
sided;   (N-16  center)  0.5 

Silt,   calcareous,   dark  gray-brown  at  top  to 
greenish  gray  at  base,    upper  portion  is 
fossiliferous  and  locally  carbonaceous 
with  many  organic  fragments;  massive 
except  for  faint  stratification  near  base, 
lower  contact  gradational;   (N-14  top  and 
N-15  base)  2.5 

Hegeler  Till  Member  (new  unit) 

Till,   weakly  calcareous,    5GY  4/1  dark  greenish 
gray,    silty,    massive,    hard;  contains  many 
small  rounded  quartz  and  chert  pebbles; 
(N-4  base  to  N-10  top)  7.0 

Sand,    sandy  gravel,    and  gravelly  till,   weakly 
calcareous;  till  matrix  is  greenish  gray; 
contains  mostly  igneous  and  metamor- 
phic  boulders  0.5  to  1.0  foot  in  diameter; 
rounded  quartz  and  chert  pebbles  from  \ 
to  \  inch  in  diameter  common;  grades  to 
till  above;    (N-3  matrix)  2.0 

Pennsylvanian  System 

Clay,    noncalcareous,    gray,    plastic  (N-2  center)  1.0 

Shale,    noncalcareous,    gray,    stratified,    contains 
ironstone  concretions;    the  upper  portion 
usually  do  formed  by  overriding  ice:    (N-l 
top)  10.0 
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Coal,    bituminous,    blocky  6  .  0 

Total,    lower   lift  84.0 

Total  section,    both  lifts  127.5 

STRATIGRAPHY 

A  systematic  scheme  of  stratigraphic  classification  has  been  established 
for  the  Pleistocene  deposits  in  Illinois  (Willman  and  Frye,    1970);  and  in  the 
Danville  area  the  following  time-  and  rock-stratigraphic  units  have  been  defined 
or  identified  previously  (Johnson,    Gross    and  Moran,    in  press): 


Wisconsinan  Stage 

Woodfordian  Substage 
Richland  Loess 

Wedron  Formation 

Snider  Till  Member 
Batestown  Till  Member 
Glenburn  Till  Member 

Illinoian  Stage 

Monican  Substage 

Glasford  Formation 

Vandalia  Till  Member 
Mulberry  Grove  Member 
Liman  Substage 

Smithboro  Till  Member 

Petersburg  Silt 

Kansan  Stage 

Banner  Formation 

Tilton  Till  Member 
Hillery  Till  Member 
Harmattan  Till  Member 


The  age  of  the  tills  was  determined  by  correlation,    based  on  physical  and 
compositional  characteristics  of  the  deposits,    to  tills  of  known  stratigraphic  posi- 
tion and  age  in  central  and  southern  Illinois.     Evidence  supporting  these  correla- 
tions is  the  presence  of  a  well  developed  paleosol  in  two  locations  in  the  Tilton 
Till  Member,    and  if  the  Tilton  is  Kansan,   the  soil  is  in  the  proper  stratigraphic 
position  to  be  the  Yarmouth  Soil.     Other  workers  (Ekblaw  and  Willman,    1955;   and 
Willman,    Glass    and    Frye,     1963)  have  considered  this  paleosol  to  be  the  Sanga- 
mon Soil  because  it  is  the  first  major  paleosol  below  the  Modern  Soil  in  this  area. 
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Although  the  Harmattan  Strip  Mine  has  been  in  continuous  operation  for 
over  twenty  years,   the  Harmattan  Till  Member  was  exposed  below  the  Hillery 
Till  Member  (the  pink  till  called  Kansan  by  Eveland,    1952)  for  the  first  time  in 
1965.     Since  that  time  it  has  been  exposed  almost  continually  in  the  area  that  has 
been  stripped.     In  addition,   clay  and  silt  and  sediments  related  to  the  bedrock 
have  been  present  beneath  the  Harmattan  Till  and  above  the  bedrock.     Johnson, 
Gross  and  Moran  (in  press)  reported  (see  Harmattan  Strip  Mine  Section)  but  did 
not  formally  define  these  lower  sediments.     In  the  current  exposure,   the  clay  and 
silt  occur  between  the  Harmattan  Till  and  the  newly  exposed  older  till  (fig.  2). 

NEW  STRATIGRAPHIC  UNITS 

The  extent  of  the  newly  exposed  till  and  the  overlying  silt  and  clay  is  not 
known,   and  it  may  be  questioned  whether  they  should  be  formally  defined  and 
named.     However,   they  do  record  significant  events  in  the  early  Pleistocene  his- 
tory of  this  part  of  the  glaciated  area,   and  for  this  reason  they  are  formally  named 
as  part  of  the  Pleistocene  succession  in  Illinois.     Lacking  definite  evidence  of 
the  Aft  on  Soil,   both  the  till  and  the  overlying  silt  and  clay  are  defined  as  members 
of  the  Banner  Formation  (Willman  and  Frye,    1970)  and  are  assigned  to  the  Kansan 
Stage.    It  is  possible,  though,   that  the  till  was  deposited  during  the  Nebraskan 
Stage  and  that  the  Afton  Soil  was  eroded  before  the  deposition  of  the  overlying 
silt  and  clay. 

Hegeler  Till  Member 

The  oldest  till  now  exposed  in  the  mine  is  here  named  the  Hegeler  Till 
Member  of  the  Banner  Formation  for  the  town  of  Hegeler,   Illinois,    and  the  Harmat- 
tan Strip  Mine  No.   2  Section  is  designated  the  type  section.     The  Hegeler  Till 
rests  on  bedrock  at  its  base  and  is  overlain  by  the  Belgium  Member. 

The  unit  consists  of  two  zones,   the  lower  an  outwash  and  gravelly  till  and 
the  upper  a  silty  till.     The  lower  zone  is  from  1  to  3  feet  thick  and  varies  from 
rather  well  sorted  sand  and  coarse  gravel  to  coarse  gravelly  till.     The  zone  con- 
sists of  rocks  up  to  12  inches  in  diameter  and  contains  a  wide  variety  of  igneous 
and  metamorphic  rock  types  derived  from  the  Canadian  Shield.     Small  rounded 
quartz  and  chert  pebbles  are  also  abundant.     The  upper  zone  is  from  0  to  8  feet 
thick.     It  is  silty  and  also  contains  many  small,   rounded  siliceous  pebbles.    As 
note  by  Eveland  (1952),    some  of  these  pebbles  are  iron-stained  and  were  possibly 
derived  from  the  Lafayette-type  gravels  now  called  Grover  Gravel  in  Illinois 
(Willman  and  Frye,    1970).     The  unit  is  massive  and  quite  hard,   greenish-gray, 
and  very  weakly  calcareous.     Mechanical  analyses  (see  table  1  for  all  laboratory 
data)  of  seven  samples  (N-4  to  N-10)  of  the  less  than  2  mm  fraction  give  a  mean 
of  19  percent  sand  (range  15-24  percent),    51  percent  silt  (range  49-57  percent), 
and  31  percent  clay  (range  27-35  percent).     The  samples  from  the  lower  3  feet 
of  this  zone  do  contain  about  7  percent  more  sand  than  those  from  the  upper  part 
of  the  zone. 

The  mineral  composition  of  the  till  is  unique  for  tills  in  Illinois.     Gaso- 
metric  determination  (Dreimanis,    1962)  of  the  carbonates  in  the  <74y    size  fraction 
indicates  that  there  is  less  than  1  percent  total  carbonate  present  with  small 
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amounts  of  both  calcite  and  dolomite.     Younger  tills  in  the  immediate  area  aver- 
age from  2  2  to  34  percent  total  carbonate  in  the  same  size  fraction  (Johnson, 
Gross    and   Moran,    in  press)    and  thus      there  is  a  marked  contrast  in  carbonate 
composition  between  the  Hegeler  Till  and  all  of  the  younger  tills. 

X-ray  diffraction  analysis  of  the  clay  fraction  shows  that  the  clay  miner- 
als in  the  Hegeler  Till  are  uniquely  altered.     They  average  33  percent  expandable 
clay  minerals,    2  7  percent  illite,    and  40  percent  kaolinite  and  vermiculite.     The 
low  illite  content  and  the  large  quantity  of  vermiculite  and  expandable  clay  miner- 
als are  also  exceptional  for  tills  in  this  area  of  Illinois.    With  the  exception  of 
the  Illinoian  Smithboro  Till  Member,   the  younger  tills  in  the  area  average  from 
61  to  80  percent  illite  and  contain  less  than  20  percent  expandable  clay  minerals 
and  little  or  no  vermiculite  (Johnson,    Gross   and  Moran,    in  press).     The  clay 
minerals  of  the  Hegeler  Till  Member,   although  highly  altered,   were  probably 
derived  from  Paleozoic  shale.     The  extent  of  the  alteration  can  be  noted  by  compar- 
ing the  composition  of  unweathered  Pennsylvanian  shale  (sample  N-2:  1  percent 
expandable  clay  minerals,    65  percent  illite  and  34  percent  kaolinite  and  chlorite) 
with  the  composition  of  the  Hegeler  Till  Member. 

The  alteration  of  the  clay  minerals  took  place  prior  to  deposition  of  the 
till  inasmuch  as  there  is  no  evidence  of  in-situ  weathering  in  the  Hegeler  Till 
Member.     Under  the  unique  reducing  conditions  which  must  have  prevailed, 
alteration  of  clay  minerals  differed  markedly  from  the  typical  acid-oxidizing  type 
alteration  of  in-situ  weathering.     Reducing  conditions  evidently  caused  the  alter- 
ation of  illite  and  chlorite  to  vermiculite,   and  any  expandable  clay  minerals  present 
can  be  considered  as  a  more  expandable  condition  of  the  intense  vermiculite  de- 
velopment (H.  D.  Glass,   personal  communication,    1970).     Kaolinite  is  inherited 
from  the  parent  shale. 

Belgium  Member 

Silt  and  clay  which  occur  below  the  Harmattan  Till  Member  and  above  the 
Hegeler  Till  Member  or  noncalcareous  silt  and  colluvial  deposits  on  the  bedrock 
are  here  named  the  Belgium  Member  for  the  town  of  Belgium,   Illinois.     The 
Harmattan  Strip  Mine  No.  2  Section  is  designated  the  type  section.     The  silt  and 
clay  have  been  described  previously  in  the  Harmattan  Strip  Mine  Section  by 
Johnson,    Gross    and  Moran    (in  press). 

The  Belgium  Member  consists  of  two  units.     The  lower  unit  is  a  massive 
silt  that  varies  from  0.5  to  2.5  feet  thick.     The  silt  is  tan  to  dark  gray-brown. 
It  is  calcareous,   fossiliferous,   and  locally  quite  carbonaceous.     In  a  few  locations, 
a  peat  mat  has  been  observed  on  the  top  of  the  silt;  in  other  areas,   thin  sand  zones 
are  common  near  the  top.     The  lower  portion  of  the  silt  is  calcareous  (dolomitic) 
and  is  dark  gray  to  greenish  gray  in  color. 

Four  samples  (N-14,    N-15,    130,    131)  of  the  silt  have  been  studied  in  the 
laboratory.     They  indicate  that  it  contains  approximately  80  percent  silt  and  20 
percent  clay.     This  unit  contains  less  than  3  percent  calcite  and  from  16  to  22 
percent  dolomite,   and  the  clay  mineral  composition  averages  15  percent  expand- 
able clay  minerals,    55  percent  illite,    and  30  percent  kaolinite  and  chlorite. 

Data  on  the  molluscan  fauna  in  the  silt  are  to  be  reported  elsewhere 
(Leonard,    Frye   and  Johnson,    in  preparation).     However,   there  are  27  species 
present,   and  three  of  these  are  not  known  to  occur  in  younger  Pleistocene  sedi- 
ments in  Illinois . 
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The  silt  is  overlain  by  a  distinctive  brown  clay  unit.     The  clay  is  from 
0.5  to  1.5  feet  thick,   is  calcareous,    and  has  a  hackly  fracture  pattern.     It  has 
been  the  site  of  much  internal  deformation  (shearing),   and  the  fracture  surfaces 
are  highly  slickensided.    Where  this  unit  has  not  been  involved  in  deformation, 
it  is  faintly  laminated. 

Two  samples  (N-16  and  128)  of  the  clay  contain  86  percent  clay,    about 
14  percent  silt,   and  less  than  1  percent  sand.     The  carbonate  composition  of  the 
two  samples  averages  6  percent  calcite  and  5  percent  dolomite,    and  the  clay  min- 
eral composition  averages  17  percent  expandable  clay  minerals,    65  percent  illite, 
and  18  percent  kaolinite  and  chlorite.    A  third  sample  (129)  near  the  base  has  a 
texture  and  composition  transitional  between  the  silt  and  clay  except  for  the  clay 
minerals,   which  are  similar  to  those  of  the  silt. 

Where  the  Hegeler  Member  is  not  present,  the  Belgium  Member  occurs 
above  a  noncalcareous  silt  containing  many  small  fragments  of  the  local  bedrock 
and  a  poorly  sorted  conglomerate  of  local  bedrock  fragments.     These  sediments, 
at  least  in  part,   are  colluvial  in  origin  and  are  related  to  the  bedrock  surface  and 
not  to  the  glacially  derived  drift.     For  this  reason,    and  because  these  sediments 
may  be  older  than  the  Hegeler  Till  Member,   they  are  not  included  in  the  Belgium 
Member.     However,   they  are  included  in  the  Banner  Formation. 

Laboratory  data  for  three  samples  of  the  silt  (13  2-134)  are  included  in 
table  1.     The  silt  averages  5  percent  sand,    68  percent  silt  and  27  percent  clay, 
and  the  clay  fraction  averages  8  percent  expandable  clay  minerals,    49  percent 
illite  and  43  percent  kaolinite  and  chlorite. 


ICE  DEFORMATIONAL  STRUCTURES 

In  addition  to  the  stratigraphic  record,   the  Harmattan  Strip  Mine  exposure 
is  exceptional  for  the  number  of  ice  deformational  structures  which  are  displayed 
in  it.     These  features  have  always  been  common  in  the  strip  mine  and  have  recent- 
ly been  described  by  Moran  (in  press). 

The  most  obvious  features  are  numerous  thrust  faults  and  related  folds  which 
occur  in  the  upper  part  of  the  bedrock  and  the  lower  part  of  the  drift  (fig.   2)  .     The 
fault  planes  usually  follow  bedding  planes  and  are  common  in  the  shale  and  in  the 
clay  unit  of  the  Belgium  Member.     The  clay  is  highly  slickensided  and  in  most 
places  has  been  thinned  to  less  than  an  inch  thick  as  a  result  of  the  deformation. 
The  massive  silt  below  the  clay  has  acted  as  a  resistant  bed  which  has  been  dis- 
placed along  the  faults.     It  is  a  good  marker  and  outlines  the  structure  quite  well 
(fig.   2). 

The  deformation  of  the  shale  varies  considerably.     Often  there  is  a  shear 
plane  located  from  1  to  10  feet  below  the  bedrock  drift  contact  and  along  which 
there  has  been  slight  movement  (fig.   2).     The  shale  above  the  fault  plane  is  still 
bedded,   but  it  has  fractured  into  many  small  fragments  as  a  result  of  the  movements. 
In  other  places  there  are  slabs  of  shale  which  have  moved  as  independent  blocks 
along  faults  between  the  bedrock  and  the  drift.     The  shale  in  these  blocks  is  highly 
folded  and  ironstone  concretions  in  the  shale  are  broken  into  small  fragments.     This 
type  of  deformation  is  present  on  both  the  north  and  south  sides  of  the  excavation, 
but  it  is  particularly  well  displayed  on  the  south  side. 
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The  displacement  along  the  faults  varies  from  less  than  a  foot  along  some 
surfaces  to  several  tens  of  feet  along  others.     However,   that  there  has  been  con- 
siderable modification  of  the  stratigraphic  sequence  is  obvious.     The  inclusion  of 
Hegeler  Till  observed  by  Eveland  (19  5  2)  was  probably  thrust  into  the  Hillery  Till 
Member.     In  the  eastern  end  of  the  cross  section  in  figure  2,   thin  zones  of  Hillery 
and  Hegeler  Till  and  of  silt  of  the  Belgium  Member  are  interbedded  along  thrust 
faults.     Thrusting  is  present  within  the  lower  part  of  the  Harmattan  Till  Member 
(see  described  section)  in  the  west  end  of  the  cross  section  of  figure  2,   and  in 
the  central  part  of  figure  2  the  Hegeler  Till  Member  and  the  Belgium  Member  are 
repeated  in  the  section  as  a  result  of  thrusting.     In  spite  of  these  modifications, 
the  stratigraphic  sequence  is  evident  in  the  exposure. 

The  deformation  appears  to  have  been  caused  by  the  glaciers  that  deposit- 
ed both  the  Harmattan  Till  Member  and  the  Hillery  Till  Member.     After  deposition 
of  the  Hillery  Till,   conditions  were  not  as  conducive  to  thrusting  at  the  bedrock- 
drift  contact  as  before  because  of  the  deposition  of  two  relatively  thick  and  mas- 
sive tills  (the  Harmattan  and  the  Hillery)  over  the  bedrock  surface  and  subsequent 
burial  of  the  contact  between  the  weak  shale  bedrock  and  the  more  resistant  tills. 
With  this  contact  10  to  20  feet  below  the  base  of  the  next  glacier,   the  possibility 
of  movements  at  or  below  this  surface  was  greatly  reduced  because  of  the  till 
cover. 


DISCUSSION 
Origin  of  the  Belgium  Member  and  Other  Sediments 

The  Harmattan  Till  Member,   the  Belgium  Member,   the  Hegeler  Till  Member, 
and  bedrock-related  sediments  below  the  Belgium  Member  all  occur  in  a  shallow 
low  area  on  the  bedrock  surface.     It  is  not  definite  whether  this  area  was  a  broad 
valley  flat  or  a  large  closed  depressional  area,   but  it  seems  most  likely  that  the 
low  was  part  of  a  drainage  system. 

In  areas  where  the  Hegeler  Till  Member  is  not  present,   the  Belgium  Member 
is  underlain  by  sediments  that  are  clearly  derived  from  Pennsylvanian  bedrock. 
These  sediments  consist  of  a  conglomerate  overlain  by  a  silt.    The  conglomerate, 
from  1  to  3  feet  thick,   is  composed  of  iron  oxide-coated  pebbles  of  shale,    silt- 
stone  and  sandstone.     The  pebbles  are  not  well  rounded  and  have  not  been  trans- 
ported very  far.     The  silt  is  non-calcareous  and  contains  a  decreasing  number  of 
bedrock  fragments  from  the  base  to  the  top.     These  sediments  were  deposited  in 
water;  however,   it  seems  probable  that  they  were  derived  from  local  slopes  as  the 
result  of  colluviation.     Although  not  directly  related  to  glaciation,   the  colluviation 
may  have  been  initiated  by  climatic  change  related  to  glaciation.     Stratigraphic 
relationships  in  the  field  do  not  indicate  whether  this  episode  of  deposition  took 
place  prior  to  or  after  the  deposition  of  the  Hegeler  Till.     If  future  work  shows  that 
these  sediments  were  deposited  after  deposition  of  the  Hegeler  Till,   they  should 
be  included  in  the  Belgium  Member. 

The  Belgium  Member,   a  silt  and  a  clay,   occurs  stratigraphically  between 
the  Hegeler  and  Harmattan  Tills.     It  also  was  waterlaid  but  was  derived  from  gla- 
cial sediments.     It  is  calcareous  and  the  mineralogy  of  the  unit  suggests  that  it 
is  related  to  the  glaciation  responsible  for  the  Harmattan  Till  Member. 
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Source  Area  of  the  Hegeler  Till  Member 

In  most  cases  it  has  been  possible  to  suggest  which  glacial  lobe  deposited 
a  particular  till  in  Illinois  by  studying  the  mineralogy  of  that  till  (Willman,   Glass 
and  Frye,    1963).     This  is  not  possible  at  the  present  time  for  the  Hegeler  Till 
Member  because  it  does  not  have  a  carbonate  composition  distinctive  of  one  of 
the  lobes  and  the  clay  minerals  are  highly  altered.     Study  of  the  heavy  minerals 
in  the  sand  fraction  may  eventually  be  of  value  in  determining  whether  this  is 
Lake  Michigan  Lobe  or  more  easterly  derived  till. 

The  unusual  composition  of  the  till  does  provide  significant  information 
about  the  bedrock  surface  and  the  bedrock  geology  over  which  the  glacier  moved. 
The  extremely  low  carbonate  composition  of  the  till  suggests  that  most  of  the 
early  Paleozoic  carbonates  of  northern  Illinois  (primarily  Ordovician  and  Silurian 
dolomite)  were  buried  by  younger  Paleozoic  elastics  of  the  Devonian,  Mississippian, 
and  Pennsylvanian.     If  this  is  the  case,    it  supports  the  contention  by  Willman 
and  Frye  (1970)  that  the  major  entrenchment  and  erosion  of  the  bedrock  surface 
occurred  during  the  Pleistocene  and  that  the  preglacial  geologic  map  differed 
greatly  from  the  present  subdrift  geologic  map.     The  lack  of  more  exposures  of 
till  with  a  similar  low  carbonate  composition  is  apparently  the  result  of  erosion 
and  incorporation  by  glaciers  which  deposited  the  younger  tills  and  which  ad- 
vanced farther  than  the  earliest  glaciers. 

The  highly  altered  nature  of  the  clay  minerals  implies  that  a  well  developed 
regolith  covered  the  bedrock  surface  prior  to  glaciation.     That  such  a  regolith  was 
present  is  not  unexpected  in  view  of  the  long  interval  of  non-deposition  in  the 
Mesozoic  and  Tertiary  over  most  of  this  area.     The  green  color  and  the  clay  min- 
eral composition  of  the  till  suggest  that  a  significant  portion  of  this  alteration 
took  place  in  a  reducing  environment. 

Age  of  the  Hegeler  Till  Member 

It  is  not  possible  to  relate  the  Hegeler  Till  Member  directly  to  either  the 
type  Kansan  or  the  type  Nebraskan.     It  does  occur  below  tills  that  are  Kansan  in 
age  (Johnson,    Gross    and  Moran,     in  press),    and  because  there  is  no  evidence  of 
an  Afton  Soil  in  the  till,    it  also  is  considered  Kansan.     However,   there  is  evi- 
dence that  it  might  be  significantly  older,   possibly  of  Nebraskan  age. 

Eveland  (1952)  called  the  till  Nebraskan  because  he  interpreted  the  in- 
clusion he  observed  to  be  gumbotil  and  thus  the  result  of  a  long  interval  of  weath- 
ering during  an  interglacial  time.     This  interpretation  is  not  very  surprising  in 
view  of  the  extremely  low  carbonate  composition  of  the  till.     However,   even 
though  the  till  is  essentially  noncalcareous  and  contains  highly  altered  clay  min- 
erals and  many  siliceous  pebbles,   its  field  character  clearly  indicates  that  it  is 
not  weathered.     The  Hegeler  Till  is  massive  and  uniform  and  lacks  all  the  typical 
field  characteristics  of  weathered  till. 

Two  points  can  be  made  about  the  age  of  the  Hegeler  Till  on  the  basis  of 
its  mineral  composition.     First,   it  seems  quite  likely  that  it  was  deposited  by  the 
first  glacier  to  cover  this  general  area  during  the  Pleistocene  and  thus  is  the  old- 
est till  in  the  area.     The  lack  of  carbonate  minerals,   the  abundance  of  clay  min- 
erals derived  from  altered  shale,    and  the  presence  of  siliceous  pebbles  of  Grover 
Gravel  (Pliocene-Pleistocene)  all  suggest  that  the  composition  of  the  till  reflects 
the  original  bedrock  surface  over  which  the  first  glacier  of  the  Pleistocene  ad- 
vanced in  this  area. 
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Second,   the  marked  contrast  in  carbonate  and  clay  mineral  composition 
between  the  Hegeler  Till  Member  and  the  overlying  Harmattan  Till  Member  suggests 
that  there  was  major  modification  of  the  bedrock  surface  after  the  deposition  of 
the  Hegeler  Till  Member.     The  change  in  composition  implies  both  removal  of 
the  regolith  on  the  bedrock  and  the  uncovering  of  broad  areas  of  carbonate  terrain 
in  northern  Illinois  and  northern  Indiana.    Although  it  is  possible  that  this  erosion- 
al  modification  was  caused  by  a  glacier  that  deposited  both  tills  with  only  minor 
retreat  and  readvance,  it  seems  more  likely,   because  of  the  great  change  in  compo- 
sition,  that  there  was  a  rather  significant  interval  of  time  between  the  deposition 
of  these  tills  and  that  they  were  deposited  by  different  glaciers. 

The  time  of  the  erosional  interval  is  not  clear,   but  it  must  have  taken 
place  either  during  the  earliest  part  of  the  Kansan  or  during  the  Aftonian.     If  the 
latter  is  the  case,   the  Hegeler  Till  Member  is  Nebraskan.    If  so,  the  deep 
entrenchment  of  the  bedrock  valleys  in  Illinois  also  probably  occurred  during  the 
erosional  interval  and  the  erosion  was  both  fluvial  and  glacial  in  origin. 

Willman  and  Frye  (1970)  have  reviewed  the  controversial  nature  of  the  prob- 
lem concerning  the  age  of  the  bedrock  surface  and  particularly  of  the  deep  valleys 
in  Illinois.     They  advocate  a  Pleistocene  age  for  the  entrenchment  of  the  valleys 
and  have  placed  the  event  stratigraphically  after  the  deposition  of  the  Grover 
Gravel  and  before  Kansan  glaciation.    Because  the  age  of  the  Grover  Gravel  is  not 
definite,   Willman  and  Frye  (1970)  have  assigned  it  to  the  Pliocene- Pleistocene. 
The  Hegeler  Till  Member  contains  pebbles  of  Grover  Gravel  and  thus  must  be 
younger  than  the  gravel. 

The  Danville  Bedrock  Valley  is  a  tributary  of  the  Mahomet  Bedrock  Valley 
and  the  strip  mine  exposure  is  six  miles  west  of  the  deepest  part  of  the  Danville 
Bedrock  Valley  (fig.  3).     The  elevation  of  the  Hegeler  Till  in  the  exposure  is  about 
5  60  feet  (fig.  2),   which  is  more  than  100  feet  higher  than  the  deepest  part  of  the 
Danville  Valley.     However,    at  this  time  it  is  not  known  whether  the  Danville 
Valley  truncates  the  Hegeler  Till  Member  or  whether  the  valley  fill  contains  Hegeler 
Till.    The  Mahomet  Valley  contains  a  thick  basal  gravel  overlain  by  till  of  Kansan 
age,   and  the  gravel  is  interpreted  to  be  pro-Kansan  outwash  (Willman  and  Frye, 
1970).     This  same  sequence  is  present  in  another  tributary  valley  of  the  Mahomet 
about  30  miles  west  of  Danville  where  the  basal  gravel  is  overlain  by  yellow- 
brown  to  gray,   pebbly,   silty  till  of  Kansan  age  (Piskin  and  Bergstrom,    1967). 
This  till  probably  correlates  with  either  the  Harmattan  Till  Member,   or  the  Tilton 
Till  Member,   or  possibly  even  one  of  the  Illinoian  tills  in  the  Danville  area  and 
thus  is  younger  than  the  Hegeler  Till  Member.    In  view  of  the  fact  that  a  thick 
basal  gravel  is  also  present  in  the  Danville  Valley  (Piskin  and  Bergstrom,    1967), 
it  seems  doubtful  that  the  valley  contains  Hegeler  Till.    It  appears  that  the  Hegeler 
Till  may  occupy  approximately  the  same  geomorphic  position  as  the  Grover  Gravel 
in  western  Illinois,   i.e.,   in  shallow  valleys  on  the  bedrock  upland  above  the  deep 
bedrock  valleys.    If  this  is  the  case  and  if  the  valley  cutting  is  post  deposition  of 
the  Hegeler  Till  as  it  is  post  deposition  of  the  Grover  Gravel  in  western  Illinois, 
the  Hegeler  Till  is  probably  Nebraskan  in  age. 

Significance 

There  are  many  questions  yet  to  be  answered  about  the  Hegeler  Till  and  re- 
lated sediments.    Among  these  are  the  definite  age  of  the  till,   the  geographic  ex- 
tent of  the  till,   the  relative  age  of  the  bedrock-derived  sediments  and  the  Hegeler 
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Fig.   3  -  Bedrock  topography  of  the  Danville  region  (from  Eveland,    1952) 


Till,   and  the  relative  age  of  the  deep  entrenchment  of  the  Danville  Bedrock  Valley 
and  the  Hegeler  Till.     Answers  to  these  questions  will  be  difficult,    if  not  impos- 
sible,  to  obtain.     However,   the  significance  of  the  deposits  as  exposed  is  evi- 
dent now. 

The  mineralogical  composition  of  the  Hegeler  Till  indicates  that  it  resulted 
from  rather  unique  conditions  which  were  not  repeated  later  in  the  Pleistocene. 
These  conditions  were  apparently  related  to  the  preglacial  bedrock  surface.     The 
composition  of  the  Hegeler  Till  gives  indirect  evidence  about  the  nature  of  that 
surface,    and  the  till  represents  the  earliest  Pleistocene  glaciation  in  east-central 
Illinois . 

Whether  the  Hegeler  Till  is  Kansan  or  Nebraskan,   the  presence  of  four  pre- 
Illinoian  tills,    all  with  distinct  field  and  mineralogical  characteristics,   indicates 
that  the  early  Pleistocene  history  of  Illinois  had  the  same  complexities  of  advance 
and  retreat  as  the  better  known  Illinoian  and  Wisconsinan  glaciations.     This  record 
is  not  unexpected  and  future  studies  will  undoubtedly  add  more  complexities  to 
our  knowledge  of  the  early  Pleistocene  in  Illinois. 


16  ILLINOIS    STATE    GEOLOGICAL    SURVEY    CIRCULAR    457 

REFERENCES 

Dreimanis,   Aleksis,    1962,   Quantitative  gasometric  determination  of  calcite  and 
dolomite  by  using  chittick  apparatus:  Jour.  Sed.  Petrology,   v.   32, 
p.   520-529. 

Ekblaw,   G.  E.,    and  H.  B.  Willman,    1955,    Farmdale  drift  near  Danville,   Illinois: 
Illinois  Acad.  Sci.  Trans.,   v.  47,   p.   129-138. 

Eveland,   H.  E.,    1952,   Pleistocene  geology  of  the  Danville  region:  Illinois  Geol. 
Survey  Rept.  Inv.   159,    32  p. 

Horberg,  C.  L. ,  1945,  A  major  buried  valley  in  east-central  Illinois  and  its  re- 
gional relationships:  J.  Geol.,  v.  53,  no.  5,  p.  349-359;  Illinois  Geol. 
Survey  Rept.  Inv.   106,    lip. 

Horberg,    C.  L.,    1950,   Bedrock  topography  of  Illinois:     Illinois  Geol.  Survey  Bull. 
73,    111  p. 

Johnson,   W.   H.,   D.  L.   Gross,    and  S.  R.  Moran,   in  press,   Till  stratigraphy  of 

the  Danville  region,   east  central  Illinois,   m_  Till,    a  symposium:  the  Ohio 
State  Univ.   Press. 

Leonard,   A.   B.,   J.   C.  Frye,   and  W.  H.  Johnson,    in  preparation,   Illinoian  and 
Kansan  molluscan  faunas  of  Illinois. 

Moran,   S.  R.,   in  press,    Glaciotectonic  structures  in  drift,  ln_  Till,    a  symposium: 
the  Ohio  State  Univ.   Press. 

Piskin,   K.,    and  R.   E.   Bergstrom,    1967,    Glacial  drift  in  Illinois:  thickness  and 
character:  Illinois  Geol.  Survey  Circ.   416,    33  p. 

Thornbury,   W.  D.,    1958,    The  geomorphic  history  of  the  Upper  Wabash  Valley: 
Am.  Jour.  Sci.,   v.   256,   p.   449-469. 

United  States  Geological  Survey,    1966,   Danville  NW  Quadrangle:  Illinois-Vermilion 
Co.:  USGS. 

Wayne,   W.  J.,    and  J.  H.  Zumberge,    1965,    Pleistocene  geology  of  Indiana  and 

Michigan,   m_  H.   E.  Wright,   Jr.,    and  D.  G.   Frey,   eds.,   the  Quaternary  of 
the  United  States:  Internat.  Assoc.   Quaternary  Research,    7th  Cong.: 
Princeton  Univ.  Press,    Princeton,    New  Jersey,    p.   63-84. 

Willman,    H.  B.,    and  J.   C.   Frye,    1970,    Pleistocene  stratigraphy  of  Illinois:  Illi- 
nois Geol.   Survey  Bull.   94,    p.   204. 

Willman,    H.   B.,   H.  D.   Glass,    and  J.   C.   Frye,    1963,    Mineralogy  of  glacial  tills 
and  their  weathering  profiles  in  Illinois.     Pt.   1,    Glacial  tills:  Illinois 
Geol.  Survey  Circ.   347,    55  p. 


Illinois  State  Geological  Survey  Circular  457 

16  p.,    3  figs.,    1  table,    2300  cop.,    1971 

Urbana,  Illinois  61801 


Printed  by  Authority  of  State  of  Illinois,   Ch.   127,   IRS,   Par.   58.25 


(29206—2300—3-71) 


CIRCULAR   457 

ILLINOIS  STATE  GEOLOGICAL  SURVEY 

URBANA  61801 


